Role of neural afferents from working limbs in exercise hyperpnea.
To determine the role of reflex discharge of afferent nerves from the working limbs in the exercise hyperpnea, 1.5- to 2.5-min periods of phasic hindlimb muscle contraction were induced in anesthetized cats by bilateral electrical stimulation of ventral roots L7, S1, and S2. Expired minute ventilation (VE) and end-tidal PCO2 (PETCO2) were computed breath by breath, and mean arterial PCO2 (PaCO2) was determined from discrete blood samples and, also in most animals, by continuous measurement with an indwelling PCO2 electrode. During exercise VE rose progressively with a half time averaging approximately 30 s, but a large abrupt increase in breathing at exercise onset typically did not occur. Mean PaCO2 and PETCO2 remained within approximately 1 Torr of control levels across the work-exercise transition, and PaCO2 was regulated at an isocapnic level after VE had achieved its peak value. Sectioning the spinal cord at L1-L2 did not alter these response characteristics. Thus, reflex discharge of afferent nerves from the exercising limbs was not requisite for the matching of ventilation to metabolic demand during exercise.